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DETAILED ACTION 

1. Claims 1-3, 8, 9, 13, and 25-34 are pending in the instant application. 

Response to Arguments/Amendments 

2. In view of the amendments to the claims and the Applicant's remarks filed June 
8, 2005, the prior art rejections set forth in the first office action dated March 10, 2005 
have been withdrawn. 

3. New rejections are set forth below. 

Claim Objections 

4. Claims 1-3, 8, 9, 13, and 25-34 are objected to because of the following 
informalities: 

Regarding claim 1 , the claim is objected to because, according to the claim, the 
programmable rotator takes as input both a function of the phase increment signal and 
an accumulation of the phase error of the received signal. However, according to figure 
1, such claimed subject matter is not shown. That is, the phase rotator 126 takes only 
one control as input. Likewise, the rotator 130 takes only one control as input. The 
following amendment to the claim is presented by the Examiner to overcome the 
objection: 

1 . A searcher for finding the frequency of a received signal comprising a phase 
error, the searcher comprising: 

a frequency locked loop that generates a phase increment signal in response to 
the phase error of the received signal; 

a programmable rotator coupled to the frequency locked loop, the programmable 
rotator performing a phase rotation function i n r e spons e to th e ph a s e incr e m e nt s i gna l; 

a phase error accumulator accumulating results of the phase efFOf increment 
signals from the frequency locked loop and generating a control signal that instructs the 
programmable rotator to perfomn the phase rotation function; and 

a shift register coupled between the phase error accumulator and the 
programmable rotator/the shift register truncating a predetennined number of bits of the 
control signal. 
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Regarding claim 25, the claim is objected to because it does not properly 
embody the invention. That is, it limits the invention to that which is outside the scope 
of the invention according to the specification and drawings. The claim provides for a 
first and second phase rotator each configure to phase rotate a signal. However, 
according to the illustration of the invention according to figure 1 , the first rotator (126) 
rotates the signal (112) and the second rotator (130) rotates that which is output from 
the first rotator. According to the claim, each of the rotators acts upon the signal (1 12) 
directly. In figure 1 of the drawings, it would not be appropriate to label both the input 
and the output of the first rotator (126) with the same reference (i.e. the same signal). 

Regarding claim 31 , the claim is objected to for the same reasons as applied to 
claim 25 above regarding the first and second instances of phase rotating a signal. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 31-34 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 31, the claim is indefinite because the first (line 3) and second 
(line 7) instances of phase rotating are not distinguished in the claim. One is unable to 
determine if both the instances are to be interpreted as one step or more than one step. 
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Further, the order of the first and second phase rotating with respect to the remaining 
steps in the method may not be definitively determined. 

Regarding claim 32, the claim is rejected as being based upon a rejected parent 

claim. 

Regarding claim 33, one is unable to determine if the further limitation to "the 
phase rotating" is applied to the first or second instance of phase rotating in the parent 
claim. 

Regarding claim 34, one is unable to determine if the further limitation to "the 
phase rotating" is applied to the first or second instance of phase rotating in the parent 
claim. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 25, 26. 31 and 32 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Asahara et al (US 6631 174; hereafter "Asahara"). 

Regarding claim 25, Asahara discloses according to figure 18 a searcher for 
finding the frequency of a received signal (title; abstract) comprising a plurality of 
segments, the searcher comprising: a first phase rotator (10a) configured to phase 



Application/Control Number: 10/017,073 Page 5 

Art Unit: 2638 

rotate a signal (l/F SIGNAL) to partially reduce a phase error (col. 32, lines 12-27) of the 
signal and produce a first phase rotator output signal; an accumulator (9b) configured to 
accumulate a plurality of chips to form segments from the first phase rotator output 
signal; a second rotator (10b) configured to phase rotate the signal to further reduce the 
phase error of the signal by adjusting the phase over each segment (col. 32, lines 40- 
45). The received signal (l/F SIGNAL) of Asahara, as broadly as claimed, is considered 
to contain a plurality of segments which are phase rotated and accumulated. The first 
phase rotator output signal, according to Asahara, is fed into a frequency deviation 
estimating section (8; col. 32, lines 25-33) to detect the remaining frequency deviation 
after the first phase rotator is applied. This remaining frequency deviation may be 
integrated or accumulated in integrators 9a or 9b (col. 32, lines 39-45) to be 
subsequently applied to either of the corresponding phase rotators 10a or 10b. As 
broadly as claimed, a segment of the first phase rotator output signal is accumulated 
and output by the 9b. The input to the integrator 9b can be considered to be "chips" of 
frequency error remaining in the received signal after the first phase rotator is applied. 

Regarding claim 26, Asahara discloses the limitations of claim 25 as applied 
above. Further, Asahara discloses that the second rotator (fig. 18, ref 10b) is 
implemented within a frequency locked loop (title; fig. 1 8), the frequency locked loop 
producing a phase increment signal (input to integrator 9a) based on the phase error, 
the first phase rotator (10a) configured to phase rotate the signal (l/F SIGNAL) based on 
an accumulation of the phase increment signal (col. 32, lines 13-18). 
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Regarding claims 31 and 32, the claims are disclosed by Asahara as applied to 
claims 25 and 26, respectively, above. 

Allowable Subject Matter 

9. The indication of allowable subject matter is made regarding claims 1-3, 8, 9, 13. 

10. The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 1-3, 8, 9, 13 are indicated to contain allowable subject matter because 
the prior art of record does not disclose the claimed subject matter. That is, the prior art 
of record does not disclose a frequency locked loop wherein a control signal generated 
by an accumulator and applied to a phase rotator is truncated by a predetermined 
number of bits using a shift register before it is applied to the phase rotator. Further, the 
prior art of record does not provide, collectively, the proper motivation to utilize such a 
shift register between an accumulator and a phase rotator in a frequency locked loop. 
While the prior art of record discloses a frequency locked loop having an accumulator 
which provides a control signal to a rotator and, separately, shift registers utilized for 
truncating bits, one skilled in the art may not be motivated to utilize a prior art truncating 
shift register in a prior art frequency locked loop because, among other reasons, the two 
prior art inventions may be incompatible. The use of a truncating shift register in a 
common prior art frequency locked loop must provide an advantage. However, in the 
prior art of record, no proper advantage for the combination is identified. 
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1 1 . Claims 27-30, 33 and 34 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

12. The following claims 25 and 31 , drafted by the examiner and considered to 
distinguish patentably over the art of record in this application, are presented to 
applicant for consideration: 

25. A searcher for finding the frequency of a received signal comprising a 
plurality of segments, the searcher comprising: 

a first phase rotator configured to phase rotate a signal to partially reduce a 
phase error of the signal and produce a first phase rotator output signal; 

an accumulator configured to accumulate a plurality of chips fomri the first phase 
rotator output signal to form segments from of the first phase rotator output signal; afl4 

a second rotator configured to phase rotate the segments of the first phase 
rotator output signal to further reduce the phase error of the signal by adjusting the phase 
over each segment ; and 

wherein the second rotator is implemented within a freguencv locked loop 
producing a phase increment signal based on the phase error, the first phase rotator 
configured to phase rotate the signal based on an accumulation of the phase increment 
signal . 

31. A method of finding a signal having a deviation from an expected frequency, 
the method comprising: 

first phase rotating a signal to partially reduce a phase error of the signal and 
produce a partially rotated output signal; 

accumulating a plurality of chips from the partially rotated output signal to form 
segments from of the partially rotated output signal; and 

second phase rotating the segments of the partially rotated output signal to 
further reduce the phase error of the signal by adjusting the phase over each segment; 
and 

generating a phase increment signal based on the phase error, the first phase 
rotating the signal to partially reduce the phase error based on an accumulation of the 
phase increment signal. 



Conclusion 

1 3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following prior art of record not relied upon above is cited to 
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further show the state of the art with respect to frequency lodged loops and truncating 
shift registers. 

U.S. Pat. No. 4769826 to Kubo et al. 

U.S. Pat. No. 4943982 to O'Neil et al. 

U.S. Pat. No. 5440587 to Ishikawa et al. 

U.S. Pat. No. 5471508 to Koslov. 

U.S. Pat. No. 6363102 to Ling. 

U.S. Pat. No. 6393083 to Beukema. 

U.S. Pat. No. 6570946 to Hormol et al. 
14. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
- TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571 ) 272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jason M. Perilla 
August 22, 2005 
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